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(57)Abstract: 

PURPOSE: To provide an electrochemical cell and a 
method for manufacturing the electrochemical cell. 
CONSTITUTION: An electrochemical cell includes a cell 
housing 12, a cathode 22 placed inside the cell housing 
an including an electrochemical active compound having 
a spinnel structure of the general formula: Li1Dx/bMn2- 
x04+d (in the formula, (i) 0<x<0.33 (ii) 0<d<0.5, with the 
proviso that the values of (X) and (d) are selected so 
that the oxidized state N of manganese cation is 
3.5<N<4.0, (iii) D is a metal cation, (iv) (b) is the oxidized 
state of D), and an electrolyte 24 placed inside the cell 
housing. The cell housing, the electrolyte, and the 
cathode are so arranged that charging potential can be 
applied to the cell so that lithium from the cathode 
forms at least a portion of an anode inside the cell 
housing, that the electrolyte binds the cathode 
electrochemically to the anode, and that the cathode is 
electrically insulated from the anode. 
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±fiJc^»T*fc 6 L i M n 2 04 %l<D'iz/l><D&ti)<0 1 0 * 

ID 1 2 



[0041] mmmz 

L i NOs • HzOt y-Mn02 ( ' CMD' ) t £ . 
1. 0 5:1. 9 5C0L i : MnISC^W:TKJE££-fr£ r 
£ t£ <fc 9 L i 1-05 Mni-95 OitPBtfc. ft-frttfe^ 
dri^v^x^-zu^/^^b, ^T'4 5 0tT'4 8 

^CO^XHIeI^^ — y^ril 5 (a) {C^i" 0 ^ 
6^L i /^n t e U>^7— h^lM L i C 1 O 
4/M1fcM3<O£.f&V0X*&Z)L i i-05 Mni-95 O4^C0ir 

[004 2] gggjgU 
tiJ^W^L i NOa • HzO^rL i OH • H20iCft^fc 

4 8«fW*Df»U^«, 5 7 0 C CT*MJC4 8«fW*0S»U 
fc e ^^OXj^IhI^^-^^HI 5 (b) IC^U 

Jg^iJ 1 co^cO-tr/KD^^co 1 0 1^>r * ^OSS«Rt/tt« 
ftjU^-To Hi 3l^x^m«S4^-r in\»®L<nzf 

So 

[0 0 4 3] j»J5 



50 



IC4 8^PpWDf»L^^{iH*S«4 i:^«^f^Lrc 0 
^^Xj»[sl*f^^ — 5 (c) (C^i" 0 H8 
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(7) 

11 

Met V mhfrteX o \cWm<n&fe&&&MZftZ>* 

[0 0 4 4] H^J6 

L i N03 • H 2 0£ v -MnOz ( 'CMD' ) t & 
1. 1:1. 9^)Li :Mn^it^^^I<h(C 

iUiN Mm-9 o 4 ^pssL^o m&m*^*^ 

*?Xi£— /l^/WBM*U ^TMSOttMS^W 
f^Lfc 7 5 0rT^iC4 8^r«WD^L^ e £ 

^CD^X^lHlifT^^ — V£rHl 6 (a) M^-r o 

[0 0 4 5] mMM7 
tti&tt'&L i NOa • HzO^L i OH • HzOtCf^*: 

4 8^r H WD^ufcms 5 7 ot:-eM^4 8^*p^u 

fc 0 ^^W^O^X^lHl^^-^^illl 6 (b) 

3IKl#J l <Dm<D-tsi'<nMi:$)<D l 0 U->f ^/W^fLRO^ 20 

mft^^m 1 0 tc^-r 0 m 1 4 ici*;L5e^fi*h^ 
[oo46] mmms 

n^m^A 5 o°cx4 s^mmm^tz.^ 6 5otr*i 
ic4 s&mm^$xK\*m&m7 tmm\^^tz. 0 
^^(D^xmmtR^^—^^mi 6 ( c ) tc^-r 0 

<Dm<D±^(om^D(o 1 o^^/uco^m&w&mE&^s: 

El 1 1 t^-r 0 HI 1 4 ic^sm^***"^ ^/^»^> 30 

[004 7] #«W<Dffr&*S:««£ LT»*i&A,*Mr 
/KD^fiO^^^/W^I4f±H6. g|7. i8, H9. 

Hi 0, Hi 1 , mi 4KW7F&1nZ>o 

[0 0 4 8] m 1 7£.tf[gj 1 8 "CI*, 2. 7 VCOir/U^ 

#>(C % mmM2RX!3(D^/U^2. 7V-4. 5VCt 
^^/l^ffftbfc. *«W<o-fe/u (111 8) fi, *S!^£> 
»Kl£*5l*S Jahn-Telle r^(7)«]^JtCj: 40 

£f££r^Lfc 0 **«2©t;HiJa 
hn-Telle rMI-J:«iaSi#I^fiHt5* 

[0 0 4 9] ggggyj 

Li2C03My-Mn02 ({b¥ftf£MSI LtCM 
D) *^<D{b*ft»W^S*ftOy^^A&^^ 

i/trfiiW-ee 5 ottM 8W1SJt^5: tick 

9, Li 1-1 Mni-9 04&WSLfc. *tf*A'&riMfcX so 




HPI?6-1 8 7 9 9 3 

12 

IWb-frtt^XjftleiSr/-?^- vSrig l 9 {c^-r o L i 
n rf^— b^ 1 1M L i C 1 Ch/^HiSCT 

<D£j£^#£fT*fc£ L i 1*1 Mn i-9 04f^t;VO|:tD 

(DioW^ Si&r/fttiilSSr*^ 11 2 0 AM 
2 0 B t^-To «ffi***t^^/H*^oy htci J: 19 
«ffi<Ogc36tt«ria 2 1 IdTH-n Li 11 Mnn O4 g ^ 
fd9 9 0 m A h ©BJt pTffiftSi^tS^bft&n 

[0050] mmm 1 o 

V -Mn02 (CMD) i:LiOH-Hz0^2 : 1 (D 
^MfcT-£i*ft^l-4 5 8^1. &t^C6 0 0 

4n <o<d^o. 2) owssrSiSLfco ^sm<ox 

7}?^— im L i C 1 O4/L i MnzOw ^COir 
/KOttJJo 1 01J--Y *yU0>*«&T*tt«ftlft*:l2 2 3 
^-f 0 ^Wt/Hi^U5mAh/g (i24) CO&lt 

[0 0 5 1] ^giejifS, ±*Oi?|CL i ux Mn2-x O 

4xi mmfrbJ&f&zftzi&y ^x-it* y- kejwcl i 
ux Mn 2 -x 0 4+ d ««^p>jgric*n^iatt«*y—K 

[0 0 5 2] 13 2 5 -Cli, *&W<DT* hi?AGD$EB&{iJ 
»ffi*r±# tt#if^ 1 0 lz X «9 ^"To t/Hi/N 

14£, ^y-«i6^ y^^v>/^^y-K^ 

T J — K=> h ^ > h 14t ^tt-T 6 <fc 9 

tcry— K2 O^ggg^tix^^o ir/W^y— K2 2 

* y - k»* 1 6 1 ftttts i 5 1:* y - K = 

T-$>£a s . /Kyrh77/Vtnxf (TPFE) ^ 

trixv*— ht?*>6*«^***ixfcL i c 1 o 

4 CO 1 *r f>^6i«f 2 4 J: 9 ftSKj^ $ 

[0053] r / - k 3 y^<- h ^ y h t aor 

/-KSrttf^^^^l 2©8»1 2. lti. ^y— 
K =3 V/n— h ^ > h *m$L y — KSr^tf^> ^ ^ 

>-i/<Dg5^12. 2^?>2 6(C*3V>Tm^tC^$^ 

[Hi] 2 0t^L i -Mn-Offid^SM^ 

[H12] m\<oi~ 1 -Mn-ottm<nmn&ft<n—u<D 
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13 

[i4] mmt Lxmmm 1 <D{t&m& : n-tz>*¥&w<» 

[05] «StL-CH*«2«){b^««r«"*-6*»WO 
[13 6] ««t L-CHtStWaeoft^ttiSrW-t-S*^^ 

[137] ««t L-csi*«4<o{b-&»*:*r"r6*«w«> 

[H8] tS^: LTm«5(Ofc**S:ttS*JgWO 

[1211 o] Lxnm&i7 <D<k&vo*&-rz>*&w 

-To 
"To 
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[mi 7] nm&\2<D{k&&&iii-zmmk¥'t'i'<7)i& 

IB 18] j|Jfi«3<D{fc'&«!lS:^-rs««ft*-fe^O»[ 
[1319] 3l»«9 0^^*Mk^ft^x»ls]*r^^-- 

[132 0] [32 0A^2 0 B li*^r 9 (0{b-&» 

L-CWi-5^^<om^b^ir^^«cffi^U^S 

[13 2 1 ] 2im#J 9 <D««£^5*?8^tt«fl:*-fc 

im 2 2 ] ntt0v io^ tr*/ufls**oxi»0*r^<^ 

[13 2 3 ] HjftM i o ntt&to&mMk ur*r-*-6*« 

[02 4] 0<nWm*^Z*3&R<onM>\)c& 

[132 5] *55W<0*«fk^ir/uo«»fffi@-e*>5o 

1 0 ir/u 

1 2 s^VJ>y 

14 r;-Hffl* 
16 ^?y- KJS* 

1 8 t/^-^ 

20 r y — k 
22 # y— K 

2 4 m*?ic 
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